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INTRODUCTION 
Proximal humeral fracture is defined as fractures occurring at or proximal to the 
surgical neck of the humerus.  It affects 2.4% of women over the age of 75 years.4 
It is the commonest fracture affecting the shoulder girdle in adults and its incidence is 
rising. Studies of approximately 50 years ago showed that proximal humeral fractures 
comprised 4% of all fractures and approximately one-half of all humerus fractures.5 The 
current fracture epidemiology shows that nowadays proximal humeral fractures account 
for almost 7% of all fractures and make up 80% of all humeral fractures. In patients above 
the age of 65 years proximal humeral fractures is the second most frequent upper 
extremity fracture, and the third most common nonvertebral osteoporotic fracture after 
proximal femur and distal radius fractures, accounting for >10% of fractures in this patient 
population.6 
In the adult population, proximal humeral fractures have a unimodal distribution.7 
The incidence of proximal humeral fractures fluctuates with age. Extrapolation of the data   
shows that the incidence of proximal humeral fractures in males and females aged 20 to 29 
 years is 7.5 and 9.1/year, respectively and that the incidences in the 80 to 89 years  
population are 390 and 512/year.  197% increase in the incidence of proximal humeral  
fractures in 80- to 89-year females. Of interest is the fact that there has been a 358%  
increase in the incidence of proximal humeral fractures in 80- to 89-year males suggesting  
that improved male health has resulted in more osteoporotic fractures.7  
 
Females are more commonly affected than males and it has been demonstrated that  
15% to 30% of fractures occur in males but it seems likely that this proportion will rise.8 
The incidence has been shown to increase exponentially at a rate of over 40% every 5  
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years at age 40 in females and age 60 in males. The calculated annual incidence has 
been stated to be 36/year for males and 78/year for females 
. 
It seems likely that the average age of patients who present with proximal humeral  
fractures is also rising. In 2002 the average age of patients with proximal humeral  
fractures was 63 years but the average age to be 66 years in 2010/11.  The vast majority of  
patients are 50 years or older.9 
The vast majority of proximal humeral fractures are treated  nonoperatively.  
However, surgical treatment is becoming more frequent, with fracture reconstruction  
increasing at a higher rate than prosthetic replacement.  The rate of surgically treated  
fractures shows  variability, ranging from less than 10% to 40% or more. Interestingly, in  
regions with lower incidence of fractures, surgical treatment is more likely.10 
As with other osteoporosis-related fractures, additional risk factors for proximal  
humeral fractures include low bone mass and an increased risk of falls. Furthermore  
patients with poor vision, use of hearing aid, diabetes mellitus, depression, alcohol  
consumption, use of anticonvulsive medication, and a maternal history of hip fracture  
have been identified as being at increased risk of sustaining a proximal humeral fracture.  
A personal history of spinal or upper or lower extremity fracture has also been found to 
be more prevalent in patients with proximal humeral fractures than in controls. Hormonal 
replacement therapy and calcium intake have been found to be protective factors.11 
Although most studies support good outcomes of nonoperative treatment of  
nondisplaced fractures, a recent prospective study has shown that marked functional  
impairment may occur even in nondisplaced proximal humeral fractures with over two- 
thirds of patients having chronic pain. This is of relevance taking into account that elderly  
patients with two-part proximal humeral fractures are generally considered  
healthy, with over 90% living at home and taking care of their own dressing and personal 
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 hygiene. The impact of lost quality of life in this patient population may therefore be  
considerable.9 
Overall, patients with proximal humerus are more fit than patients suffering 
 proximal femur fractures, but less than those with distal radius fractures. However, more  
complex fractures are found in more frail and older patients. As a consequence, up to one- 
third of patients with proximal humeral fractures may require hospital admission, despite 
 nonoperative treatment.12 
Proximal humeral fractures pose an increased risk for subsequent distal radius and  
proximal femur fractures. Patients with proximal humeral fractures have a greater than 5  
times risk of suffering a hip fracture within 1 year than matched pairs without proximal  
humeral fractures.13  When analyzing individuals 45 years or older, patients with proximal  
humeral fractures have a higher mortality rate than age-matched controls. This risk has  
been found to be more marked in subjects at the younger extreme of this group and  
is likely related to increased comorbidity as a possible underlying cause. 
  The surgical modalities consist of K- Wire, TBW, Screws, IMIL Nail, Arthroplasty 
 or Plate. Most frequently used is the Plate. The commonly used surgical approaches are  
Deltopectoral approach and Deltoid splitting approach  
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HISTORY 
The history of proximal humerus fractures starts as early as :- 
❖ In the earliest known surgical text, Edwin Smith Papyrus three cases of humeral  
fractures are described Reduction by traction followed by bandaging with strips  
of cloth with alum, oil, and honey is described.14 
 
 
 
 
 
 
 
 
 
❖ In the Hippocratic Corpus (circa 440–340 BC) the author of On Fractures  
distinguishes prognostically between proximal and distal fractures of the humerus.  
A fracture of the head of the humerus is considered milder than injuries near the 
 elbow joint.15 
❖ In The Alexandrian School of Medicine (third century BC) fracture-dislocations of  
the proximal humerus are mentioned, and it is discussed whether the dislocation  
should be reduced before or after setting the fracture.16 
❖ In Celsus (25 BC to AD 50) humeral shaft fractures are distinguished from 
 proximal and distal humeral fractures. Pathoanatomical patterns including  
transverse, oblique, and multi-fragmented fractures, their typical patterns of  
displacement, and the sensation of crepitus are described.17 
❖ In Albucasis of Cordoba (936–1013)87 plasters of mill-dust and egg-white are  
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applied after reduction. Provided no swelling or inflammation is present splints  
made from pine or palm tree are subsequently applied. Finally, the forearm is  
bandaged to the humerus, placing the hand open on the uninjured shoulder.18 
❖ Albucasis’ principle of bandaging can be found in the bandage later ascribed to 
Velpeau (1795–1867)18 
 
 
 
 
 
 
 
 
 
 
❖ Joseph Duverney (1648–1730)92 distinguishes four different ‘species’ of fracture of 
 the proximal humerus: transverse fractures, oblique fractures, fractures with  
splinters, and fractures with bone shivered to pieces.19 
❖ Pierre-Joseph Desault (1744–1795)93-95 characterizes fractures of the proximal  
humerus according to trauma mechanism20 
❖ The difficulties of distinguishing displaced or impacted fractures of the proximal  
humerus from glenohumeral dislocations and fracture-dislocations are discussed by  
Sir Astley Cooper (1768–1841)21 
❖ In 1851, Johann Ludwig Wilhelm Thudichum (1829–1901) publishes a  
comprehensive classification based on the anatomic level of the fracture lines22 
❖ Robert Liston’s (1794–1847) bandage allows for a permanent valgus pressure. The  
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bandage is extended to the forearm and hand to prevent soft tissue swelling.  
“Middledorpf’s triangle” (1824–1868) fixes the upper arm in abduction. Hamilton’s 
 (1813–1886) adhesive plasterbandage applies a permanent traction  and  
Bardenheuer’s (1839–1913) extension apparatus  allows for differentiated traction  
during the immobilization period. After Antonius Mathijsen (1805–1878)  
introduced the hard setting plaster of Paris bandage in 1852plaster bandages for  
fractures of the proximal humerus are developed. Hennequin’s (1836–1910) plaster  
bandage  uses the principle of the later hanging cast. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
❖ Emil Theodor Kocher (1841–1917) proposed  the last comprehensive pre- 
radiological classification system23 
❖ To capture the patho anatomy and pathophysiology of proximal humeral fractures  
Ernest Amory Codman (1869–1940)110 suggests studying the involvement of four  
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distinct anatomical segments along the lines of the epiphyseal union: the greater  
tuberosity, the lesser tuberosity, the humeral head, and the humeral shaft . The four- 
segment approach is radiographically defined, but takes into account the muscular  
forces of the rotator cuff acting on the four segments. Codman’s approach  
profoundly influenced later classifications.24 
 
 
 
 
 
 
 
 
 
❖ Charles Neer first refers to Codman’s classification in 1953111. In his classification  
from 1970 Neer integrates fracture anatomy, biomechanics, and the notion of  
displacement. It is built upon knowledge of the effect of muscles attaching to free  
segments, rotator cuff integ- rity, the effect of the vascular supply to the humeral  
   head, and condition of the articular surface. Neer’s extension of Codman’s four-       
  segment approach was a breakthrough in classification of proximal humeral  
  fractures.25 
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AIM AND OBJECTIVES 
Proximal humerus fractures are common fractures which increases morbidity in a 
person manifolds. So most of the time there is necessity to do surgical reduction and 
fixation. 
Aim of this study is to prospectively analyze the functional Outcome proximal  
 
humerus fracture fixation using Deltoid splitting approach in Department of Orthopaedics,  
 
Government Stanley Medical College Hospital, Chennai between May 2016 and  
 
October 2018 
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MATERIALS AND METHODS 
This is a prospective study of 21 cases of Proximal Humerus fractures  treated by  
surgical fixation through Deltoid splitting approach. 
The period of survey extends from May 2016 to October 2018. 
Inclusion criteria 
Patients of age >18 irrespective of sex with proximal humerus fracture 
Exclusion criteria 
Patients aged less than 18 years 
          Patient with other associated humerus fracture 
Patient with other associated fracture around shoulder 
Fracture dislocation 
           Patient with compound fracture 
Patient with pathological fracture 
 
 
All patients who fulfils the inclusion criteria will be included in the study.  The  
proximal humerus fracture is classified according to Neer’s classification system. Once  
these patients become fit for definitive procedure appropriate internal fixation is done  
using deltoid splitting approach.  Following surgery patients will be hospitalized for  
required period of time (usually 5 to 7 days) and followed up for 6months and Functional  
outcome measured using Constant Murley score periodically 
The cases were analyzed as per the following criteria :- 
❖ Age distribution    
❖ Sex distribution 
❖ Average age 
❖ Side of injury 
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❖ Type of fracture 
❖ Mode of injury 
❖ Associated injury 
❖ Fixation modality 
❖ Complication 
❖ Functional Outcome 
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REVIEW OF LITERATURE 
❖ Chen et al concluded that Anterolateral deltoid splitting using locking plate fixation  
provided a feasible alternative for surgery of proximal humerus fractures in  
different age groups and yielded comparable outcomes when the neck-shaft angle  
was properly restored. Surgeons must be cautious regarding potential  
complications, especially with screw penetration when using the locking plate  
through a less invasive approach262 
❖ Shin et al concluded that the use of a modified anterolateral deltoid splitting  
approach with axillary nerve bundle mobilization in the treatment of proximal  
humeral fractures yielded excellent outcomes. This approach is a useful alternative  
to the deltopectoral or the deltoid splitting approaches in the treatment of proximal  
humeral fractures27 
❖ Vijayvargiya et al’s study demonstrates that locking plate fixation gives good  
functional outcomes in treatment of proximal humerus fractures. There was no  
significant difference in the two approaches used for exposure. The results are  
comparable to various studies conducted by other authors which states that locking  
plates provide better functional and radiological outcomes as compared to other  
fixation methods like Tension band wiring, percutaneous K-wire fixation, non- 
locking plates, intramedullary nails28 
❖ Traver in his study demonstrated a progressive, irreversible increase in axillary  
nerve length and strain, resulting in microscopic damage to the neuronal structure  
during a deltoid-splitting approach. Prolonged soft tissue retraction can place the  
axillary nerve at substantial risk for injury.29 
❖ Koljonen concluded that MIPO for fixation of proximal humeral fractures using a  
locking plate is safe and effective in enabling an early return of shoulder function.30 
❖ Korkmaz has in his study found that Deltoid splitting approach, especially with  
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AO/ASIF B and C type fractures, enables reduction and plate fixing under 270  
degree control of the proximal humerus without forceful retraction and soft tissue  
damage, providing easy access to posterior tubercular fragment. Compared to  
deltopectoral approach, patients treated with deltoid splitting approach achieved  
higher Constant scores at an earlier stage. Lateral deltoid splitting approach, by  
exploring the axillary nerve, is a useful surgical technique which provides an  
expansive and multi-dimensional control without risking the deltoid muscle  
function and the axillary nerve31 
❖ Samart et al in their study found that There is linear correlation between distance  
from the lateral acromial edge to axillary nerve and the upper arm length. The  
authors can predict the danger zone in the location of the anterior upper branch of  
the axillary nerve32 
❖ Lin T et al concluded that the use of MIPO with a locking compression plate in the  
management of proximal humerus fractures is a safe and superior option compared  
to ORIF.33 
❖ Chou Y C has concluded that When performing shoulder hemiarthroplasty for  
complex proximal humeral fractures, they found that the anterolateral deltoid- 
splitting approach provides an easier route for assessing posterior fracture fragments  
and managing rotator cuff tissue. The anterolateral deltoid-splitting approach was  
shown to be an acceptable alternative route for shoulder hemiarthroplasty than the  
standard deltopectoral approach34 
❖ Somasundaram has found the use of locking plates, calcium sulphate bone  
substitute and tuberosity repair with high-strength sutures to be a safe and reliable  
method of internal fixation for complex proximal humeral fractures and fracture- 
dislocations. Furthermore, we have also found the use of the extended deltoid- 
splitting approach to be safe and to provide excellent exposure facilitating accurate  
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reduction for fixation of the fracture patterns involving displacement of both lesser  
and greater tuberosities and for fracture-dislocations.35 
❖ Ninck J concluded that the anterolateral percutaneous deltoid splitting approach the  
relative position of the axillary nerve to the holes of a specific implant is of  
relevance for avoidance of iatrogenic lesions to the nerve36 
❖ Zhao JP found that use of PHILOS plate through mini-open deltoid-splittin  
approach for the treatment of proximal humeral fractures has follow advantages:  
simple recover,minor-injuries and small tissue invasion, which is an ideal method to  
treat proximal humeral fractures37 
❖ WU CH et al found that no statistically significant difference in clinical,  
radiographic, and electrophysiological outcomes between the deltopectoral  
approach and deltoid-splitting approach while surgical treatment of proximal  
humeral fractures.38 
❖ Khan LA concluded that Deltoid splitting approach is a useful alternative in the  
treatment of complex proximal humeral fractures, providing good access for  
reduction and implant placement without adverse effects.39 
❖ Abhinav G in his study  found that The traditional 5-cm deltoid split is probably too  
generous. We believe 4.2 cm is a safer limit.40 
❖ Robinson et ala found that Deltoid splitting approach provides enhanced surgical  
exposure and offers a useful alternative to the deltopectoral approach in the  
operative treatment of 3- and 4-part proximal humeral fractures.41 
❖ William GR in his study found that the choice of surgical approach is dictated by  
the fracture pattern and includes an extended deltopectoral approach and a superior  
deltoid-splitting approach. Fixation techniques are myriad and are dependent on the  
fracture pattern. Potential fixation methods include intramedullary rods,  
interfragmentary sutures or wires, and extramedullary plates and screws or blade  
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plates. Successful results are predicated on obtaining adequate enough fixation to  
allow early passive motion. Results also are influenced by the quality of the  
reduction and patient compliance.42 
❖ Hepp et al concluded that the choice of approach for exposure of the proximal  
humerus region may influence the functional outcome. Stable osteosynthesis is  
important, but the outcome of operatively treated proximal humerus fractures is  
dependent on soft tissue management as well.43 
❖ Gardner et al found that minimally invasive techniques have many potential  
benefits for fracture healing, but new surgical approaches often must be used to take  
full advantage of these newer methods. Splitting the anterior deltoid raphe from the  
acromion distally allowed direct access to the lateral plating zone of the proximal  
humerus. The bare spot in this region may be a safe area for plate application, if the  
plate is placed appropriately with thorough knowledge of the vascular anatomy.  
These findings may be of particular importance if the vascular supply to the  
humeral head has already been partially compromised by preceding trauma. This  
direct approach to the lateral bare spot on the proximal humerus may minimize  
iatrogenic vascular injury when treating these fractures44 
❖ Lill HS et al demonstrated that with good short-term results, Deltoid splitting  
technique seems to be a suitable procedure for displaced humeral head fractures45 
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ANATOMY  
Bone 
The proximal humerus consists of the humeral head, the greater and lesser  
tuberosities, and the humeral shaft. The region of transition between the articular cartilage  
and surrounding bone is defined as the anatomic neck, whereas the region immediately  
inferior to the tuberosities is termed the surgical neck. Several studies have analyzed the  
anatomy of the proximal humerus and have shown considerable variation between  
individuals.  
 
 
 
 
 
 
 
 
 
 
 
The mean radius of curvature of the humeral head is 25 mm, ranging from 23  
to 29 mm. The humeral head height, defined as the perpendicular distance from the plane  
of the anatomic neck to the surface of the humeral head consistently is approximately  
three-fourths of the radius of curvature of the humeral head. Although the head size  
varies the surface arc covered by hyaline cartilage is approximately 160 degrees.46 In the  
coronal plane, the angle between the anatomic neck and the humeral shaft averages 41 
degrees, ranging from 30 to 50 degrees. In the axial plane, the posterior angle of the  
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anatomic neck of the humerus with relation to the epicondylar axis averages 17 degrees  
and ranges from 5 degrees of anteversion to 50 degrees of retroversion. In the coronal  
plane, the geometric center of the humeral head is located 4 to 14 mm medial to the axis of  
the humeral shaft. In the sagittal plane the center of the humeral head can be located from  
4 mm anterior to 14 mm posterior to the axis of the humeral shaft. The humeral canal  
diameter averages 12 mm and ranges from 10 to 14 mm. 46 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The greater tuberosity lies laterally on the proximal humerus and is the insertion  
point for the supraspinatus tendon superiorly, the infraspinatus tendon posterosuperiorly  
and the teres minor tendon posteriorly.The greater tuberosity is located on average 9 mm  
distal to the most proximal aspect of the humeral head (range: 6 to 10 mm). This head to  
tuberosity distance is important in facilitating adequate rotator cuff function. Too short a  
distance leads to insufficient rotator cuff tension and subacromial impingement, whereas  
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a very low tuberosity may lead to excessive tendon strain and failure. Inability to  
reconstitute the correct head tuberosity distance has been shown to give poor results in  
both arthroplasty and fracture reduction.47  
 
 
 
 
 
 
 
 
 
The lesser tuberosity is situated anteriorly in the proximal  humerus. It is the  
insertion site of the subscapularis muscle. The lesser and greater  tuberosities are separated  
by the bicipital groove, which serves as the track for the long  head of the biceps to travel  
from its supraglenoid insertion inside the glenohumeral joint to  the anterior aspect of the  
arm.  
 
 
 
 
 
 
 
The bicipital groove has a spiral trajectory from superior and laterally toward the  
midline inferiorly. Proximally, the bicipital groove consistently lies 7 mm anterior to the  
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intramedullary (IM) axis of the humerus and serves as a reliable reference point to  
establish humeral head retroversion.The bicipital groove is covered by  the transverse  
ligament and the insertion of the coracohumeral ligament. The bone surrounding the  
bicipital groove is strong cortical bone and is therefore fractured only in cases of high  
energy trauma or severe osteopenia. It is therefore a useful landmark for fracture  
reduction. 
 
Vascularity 
Perfusion of the upper extremity is mainly from the axillary artery and its branches.  
Perfusion of the proximal humerus arises from the axillary artery where it passes between  
the pectoralis minor and teres major muscles. At this level, the axillary artery gives off the  
humeral circumflex arteries .  
 
 
 
 
 
 
 
 
 
 
 
 
The ACHA runs horizontally behind the conjoined tendon over the anterior aspect  
of the surgical neck of the humerus to anastomose laterally with the PCHA. At the level of  
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the biceps tendon the ACHA gives off a branch that ascends behind the long head of the  
biceps on the surface of the bicipital groove proximally. Within 5 mm of the articular  
surface it penetrates the cortical bone, becoming the arcuate artery which provides  
vascularity to most of the humeral head.48 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The PCHA arises as a larger branch at the same level as the ACHA at the lower  
margin of the subscapularis muscle. It travels posteriorly with the axillary nerve giving off  
several branches that pierce the posteromedial aspect of the proximal humeral metaphysis  
providing vascularity to the humeral head. The PCHA finally crosses the quadrilateral  
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space winding around the surgical neck and anastomosing anteriorly with the ACHA.  
While some authors have found the arcuate artery from the anterolateral ascending branch  
of the ACHA to be the main arterial supply to the humeral head, several studies have  
shown branches from the PCHA to the posteromedial head to be at least equally  
important. 
Muscles 
The rotator cuff muscles play an important role in displacement of the proximal  
fracture segment, whereas pectoralis major is responsible for displacing the shaft segment.  
The rotator cuff is composed of the subscapularis anteriorly, the supraspinatus superiorly,  
and the infraspinatus and teres minor posteriorly. The subscapularis muscle originates  
from the subscapularis fossa on the anterior surface of the scapular body and inserts into  
the lesser tuberosity. The supra- and infraspinatus muscles originate from the posterior  
surface of the scapular body above and below the scapular spine, respectively. The teres  
minor muscle originates from the lateral border of the scapular body. These three muscles  
insert onto the greater tuberosity of the proximal humerus.  
 
 
 
 
 
 
 
 
 
The supraspinatus inserts superiorly, the infraspinatus posterosuperiorly, and the  
teres minor posteriorly.These muscles play a key role in shoulder function, and are  
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essential to preserve a rotational fulcrum during activation of the deltoid. The  
subscapularis muscle is innervated by the upper and lower subscapular nerves which  
originate from the posterior cord of the brachial plexus. It derives its perfusion from the  
subscapular artery which is the largest branch of the axillary artery. The supra and  
infraspinatus muscles are innervated by the suprascapular nerve which originates from the  
upper trunk of the brachial plexus. Blood supply is provided by the suprascapular artery  
which comes from the thyrocervical trunk which originates from the subclavian artery.  
The teres minor is innervated by the axillary artery and perfused by the posterior humeral  
circumflex and the circumflex scapular arteries which originate  from the subscapular  
artery. 
 
 
 
 
 
 
 
 
 
 
 
In proximal humeral fractures rotator cuff tears may start through the rotator cuff  
interval. In arthroplasty reconstruction of proximal humeral fractures, separation of the  
lesser and greater tuberosities may be safely performed through the rotator interval to  
avoid damage to the rotator cuff. 
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The long head of the biceps originates at the supraglenoid tubercle, traveling over  
the humeral head across the rotator interval into the intertubercular groove. During its  
course through the intertubercular groove the tendon is covered by the transverse humeral  
ligament. Muscle fibers of the long head join those of the short head at the level of the  
middle third of the humerus. Due to its location, the long head of the biceps can serve as a  
useful landmark for orientation particularly in comminuted fractures. The tendon can be  
identified in the proximal third of the arm and traced proximally to locate the  
intertubercular groove and tuberosities. 
The deltoid originates on the anterior aspect of the lateral third of the clavicle, the  
periphery of acromion, and the lateral third of the scapular spine. It is commonly  
described as consisting of three segmental units, anterior, middle and posterior, which  
respectively provide shoulder flexion, abduction and extension. The anterior deltoid  
originates from the clavicle and the anterior aspect of the acromion.49 A fibrous raphe  
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extending from the anterolateral corner of the acromion distally separates the anterior  
from the middle deltoid. The deltoid fibers converge laterally inserting onto the deltoid  
tuberosity of the humerus in a trapezoidal fashion. The insertion measures 5 to 7 cm in  
length with a width of 22 mm proximally and 13 mm distally. Distally, interconnections of  
the deltoid and its fascia with the lateral intermuscular septum and the brachialis muscle  
allow for partial release of the deltoid during surgical approach without the need for  
repair.The deltoid muscle isnnervated by the axillary nerve. Blood supply to the deltoid is  
provided by the PCHA. 
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Nerves 
Several nerves are at risk of damage from manipulation of the proximal humerus or  
surgery. The axillary nerve can be injured by the initial injury, or secondarily by  
percutaneous fixation. The axillary nerve is one of the terminal branches of the posterior  
cord of the brachial plexus. Its motor fibers innervate the teres minor and deltoid muscles;  
the sensory component innervates the skin overlying the lateral aspect of the proximal  
arm. At the level of the proximal humerus, the axillary nerve passes from anterior to  
posterior, accompanied by the posterior circumflex artery, inferior to the anatomic neck  
through the quadrilateral space surrounded by teres major superiorly, the long head of the  
triceps medially, teres major inferiorly, and  the humeral shaft laterally.  
After giving off the branch to the teres minor, it passes anteriorly on the  
undersurface of the deltoid at a distance ranging from 2 to 7 cm distal to the acromion. 50 
This distance has been found to be inversely proportional t the length of the deltoid. It  
crosses the anterior deltoid raphe between the anterior and middle deltoid in the form of a  
single terminal branch allowing for preservation of the innervation of the anterior deltoid  
when the nerve is isolated during the deltoid-splitting approach.51 
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The musculocutaneous nerve is at risk from medial retraction when performing the  
deltopectoral approach. The musculocutaneous nerve originates from the lateral cord of  
the brachial plexus. The most proximal motor branch to the coracobrachialis muscle is  
located about 3 to 4 cm distal to the tip of the coracoid, being less than 5 cm in 75% of  
cases.52The musculocutaneous nerve then enters the coracobrachialis at a mean distance of  
5.6 cm inferior to the coracoid process. 
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Farther distally, it pierces the biceps at an average of 10 cm distal to the coracoid. It  
then travels between biceps and the underlying brachialis muscle innervating both  
muscles. It ends as the lateral antebrachial cutaneous nerve providing sensation to the  
lateral aspect of the forearm. 
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MECHANISM OF INJURY 
Approximately half of all proximal humeral fractures occur at home with the  
majority occurring as a consequence of falls on level ground. In individuals 60 years or  
older, over 90% of proximal humeral fractures result from a fall from a standing height. 
In younger individuals there is a higher incidence of proximal humeral fractures occurring  
outside the home, as a result of higher-energy trauma, such as a fall from a height, motor  
vehicle accidents (MVAs), sports, or assaults.53 
9.4% were caused by falls from a height, MVAs, sports, or assaults. The average  
age of this group was 42.5 years and 71% were males.53 
The proximal humerus can fracture as a consequence of three main loading modes:  
compressive loading of the glenoid onto the humeral head, bending forces at the surgical  
neck, and tension forces of the rotator cuff at the greater and lesser tuberosities. When the  
glenoid impacts on the humeral head during a fall in individuals with normal bone, the  
proximal humeral epiphysis appears to be able to resist local compressive loads. The  
energy is then transferred further distally, where the weaker metaphyseal bone may yield,  
resulting in a surgical neck fracture.  
In individuals with osteoporotic bone, weaker epiphyseal bone may yield  
simultaneously with the surgical neck, thereby leading to more complex multifragmentary  
fractures. In isolated greater tuberosity fractures, and in the exceptionally rare isolated  
lesser tuberosity fracture the mechanism of fracture is usually a dislocation of the  
glenohumeral joint with tension failure of the fragment secondary to the pull of the rotator  
cuff on the tuberosities. 
 Tension forces may also play a role in multifragmentary fractures, where tuberosity  
fractures are caused in combination with compression of the humeral head. These tension  
forces play a further role in displacement because of the unopposed pull of the rotator cuff  
muscles on the tuberosities, once they have become unstable. 
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Apart from bone quality fracture configuration is influenced by the amount of  
kinetic energy conveyed to the shoulder, and by the position of the upper limb during  
injury. High-energy fractures in normal bone result in marked comminution of the  
surgical neck area with extension into the proximal humeral shaft with the integrity of the  
proximal humeral epiphysis usually being preserved.  
When falling onto the outstretched hand with the shoulder in flexion, abduction, and  
internal rotation the glenoid forces the humeral head into valgus, hinging around the  
inferomedial aspect of the stronger calcar bone. This is called Valgus impaction type of  
injury. 
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In the event that the patient falls directly onto the shoulder the deforming force on  
the humeral head will create a Varus deformity which, due to the natural retroversion of  
the humeral head will most probably cause a posterior rotational deformity of the head  
segment. This is called Varus Extension type of injury 
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CLASSIFICATION 
❖ Thudichum (1851) 
I. Anatomical neck fractures 
A. intra-capsular fracture without impaction 
B. intra-capsular fracture with impaction 
II. Fractures of greater tuberosity 
III. Fractures of lesser tuberosity 
IV. Epiphysiolysis 
A. epiphysiolysis 
B. fracture involving the epiphyseal line 
V. Surgical neckfractures 
A. extracapsular fractures without impaction 
B. extracapsular fracture with impaction 
❖ KOCHERS based on different anatomic levels. 
I     Anatomic neck 
II    Epiphyseal region 
III  Surgical neck. 
Did not included #s at multiple level, degree of displacement, dislocations, 
mechanism. 
❖ Watson Jones 
I     Impacted #s. 
II    Impacted abducted #s. 
❖ Codman’s based on epiphyseal region- 
four possible #s GT ,LT ,anatomic head, shaft 
❖ NEER’S  
41 
 
Displacement defined as greater than 45 degrees of angulation or 1 cm of 
separation. 
1-One part fracture – No displacement or angulation<45 degrees or  
seperation <1cm 
2-Two part fracture – Displacement of 1 fragment 
3-Three part fracture – Displacement of two individual fragments from remaining 
humerus 
4-Four part fracture – Displacement of all four segments 
5-#Dislocation (anterior or posterior ) regardless number of displaced segment 
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2Part    3Part    4Part    Type V 
 
❖ AO 
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MANAGEMENT 
 
❖ Radiographic evaluation 
X-ray  
1- AP view 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2- lat view 
 
3-axillary views 
 
(Axillary and scapular-lateral views should always be obtained, to exclude  
 
dislocation of the shoulder) 
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CT Scan 
 
To analyse :-  
 
1- articular fractures 
 
2- impression 
 
3- head split 
 
4- glenoid fractures 
 
5- assess tuberosity displacement for operative decision making 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
❖ Preoperative Anaesthesia evaluation 
 
❖ Treatment options 
 
1 part # -  Mostly conservative management 
 
2 part #  - Operative procedure if displacement >1cm – K-Wires 
 
 /Screws/Plates 
 
3part # - Operative procedure  – K-Wires /Screws/Plates 
 
4part # - Operative procedure  – K-Wires /Screws/Plates/Arthroplasty 
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Different fixation modalities 
 
K-Wire      Screws 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     Plates 
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Nails 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      Replacement 
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❖ Rehabilitation 
 
o Arm Sling applied immediately post op 
 
o Limb elevated 
 
o Passive elbow, wrist and hand movements started on the day of surgery 
 
o This continued for one week 
 
o Passive range of movements of shoulder started at 2weeks 
 
o First forward elevation, external rotation and pendulum exercises started 
 
o Passive exercise for 4-6 weeks 
 
o If healing adequate active exercise after 4-6 weeks 
 
o Strengthening exercise after adequate ROM is achieved 
 
o Free mobilization out of sling after 6 weeks 
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Hertel’s criteria 
 
 
 
Good predictors of ischemia 
 
Length of metaphyseal head extension (accuracy 0.84 for calcar 
segments <8 mm) 
 
 
 
Integrity of the medial hinge (accuracy 0.79 for disrupted hinge) 
 
 
Basic fracture pattern (accuracy 0.7 for fractures comprising the 
anatomic neck) 
 
Poor predictors of ischemia 
 
Angular displacement of the head (angulations over 45 deg) 
                      
 
Extent of displacement of the tuberosities (displacement over 10 mm) 
      
 
Gleno-humeral dislocation  
 
 
Head-split components 
 
By combination of the above criteria : anatomic neck, short calcar, disrupted hinge, 
positive predictive values of up to 97% obtained in Hertel’s study.54 
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Hertel’s criteria 
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DELTOID SPLITTING APPROACH 
 
❖ Useful for nailing (A- and B-type fractures) and osteosynthesis 
of fractures of the greater tuberosity (A1.1) 
 
❖ Easy and wide exposure of prox humerus 
 
❖ Better exposure for suturing of rotator cuff to LCP to prevent 
varus collapse 
 
❖ Low incidence of malreduction  
 
❖ Better Functional outcome 
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Patient positioning 
 
Beach chair position 
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Incision 
 
Landmarks : Anatomical landmarks 
 
A) Lateral border of the acromion 
 
B) Lateral side of the proximal humeral shaft 
 
Both landmarks can easily be palpated. 
 
Starts at lateral end of acromion and extended vertically down 
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This approach utilizes a relatively avascular plane, away from the  
 
anterior and posterior circumflex humeral arteries 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Exposure of the middle third part of the deltoid muscle 
 
Expose the middle third (acromial) part of the deltoid muscle and split  
 
the muscle between its fibers. 
 
For maximum exposure, split the deltoid up to the margin of the  
 
acromion,  
 
But do not split it distally more than 5 cm from its origin to avoid  
 
damaging the axillary nerve and paralyzing the anterior part of the  
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deltoid 
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Axillary nerve 
 
5cm below the acromion, which is 1 cm above the course of the axillary nerve.  
 
If a plate is to be passed underneath the axillary nerve, as in minimally  
 
invasive plate osteosynthesis (MIPO),  
 
Mark a second line 2 cm distal to the first, below which the axillary nerve  
 
should not be encountered.  
 
The space between these two lines is the danger zone on the lateral humerus 
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COMPLICATIONS 
 
Early complication: 
*Rotator cuff syndrome 
* Vascular injury . 
* Nerve injury.  
* Biceps tendon 
 rupture 
* Thoracic injury 
Late complication: 
* stiffness of the shoulder. 
* malunion. 
* infection 
* Avascular necrosis. 
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MASTER CHART 
        
Sr
. 
N
o 
Name Age/
Sex 
Mo
de 
of 
inju
ry 
Nee
r’s 
type
/ 
side 
Associ
ated 
injuries 
Fixati
on 
Complica
tion 
Constant 
score at 
6weeks/G
rade 
Constant 
score at 3 
months/G
rade 
Constant 
score at 6 
months/G
rade 
1 Bommi 50/F Self 
fall 
3/L nil LCP nil 60/Fair 70/Good 74/Good 
2 Mani 
megalai 
65/F Sel 
fall 
4/R nil LCP Stiffness 40/Poor 60/Fair 62/Fair 
3 Veera 
Raghava
n 
46/M RT
A 
3/R nil LCP Nil 70/Good 84/Excell
ent 
84/Excell
ent 
4 Rama 
lingaam 
70/M Self 
fall 
4/R nil LCP Stiffness 40/Poor 58/Fair 60/Fair 
5 Kamala 59/F Sel 
fall 
3/R nil LCP Nil 64/Fair 74/Good 78/Good 
6 Vasantha 63/F Self 
fall 
3/R nil LCP Nil 68/Fair 74/Good 80/Good 
7 Arivazha
gan 
62/M Self 
fall 
3/R nil LCP Nil 64Fair 76/Good 82/Good 
8 Arockiar
aj 
39/M RT
A 
2/L nil LCP Nil 74/Good 84/Excell
ent 
86/Excell
ent 
9 Bhasker 35/M RT
A 
3/L nil LCP Nil 72/Good 88/Excele
nt 
88/Excell
ent 
10
0 
Chandra 
sekhar 
31/M RT
A 
2/L nil LCP Nil 74/Good 86/Excell
ent 
88/Excell
ent 
11 Dhana 
Lakshmi 
45/F RT
A 
3/R nil LCP Nil 66/Fair 74/Good 80/Good 
12 Jayaram
an 
49/M RT
A 
3/R nil LCP Nil 64/Fair 76/Good 78/Good 
13 Kasim 48/M Self 
fall 
2/L nil LCP Nil 66/Fair 78/Good 80/Good 
14 Manonm
ani 
65/F Self 
fall 
3/L nil LCP Nil 68/Fair 76/Good 80/Good 
15 Balaji 36/M RT
A 
2/L nil LCP Nil 72/Good 86/Excell
ent 
88/Excell
ent 
16 Raja 45/M RT
A 
2/L nil LCP Nil 76/Good 88/Excell
ent 
92/Excell
ent 
17 Rajeshw
ari 
45/F RT
A 
2/L nil LCP Nil 70/Good 78/Good 80/Good 
18 Selva 
Ganesh 
20/M RT
A 
2/R nil LCP Nil 80/Good 88/Excell
ent 
94/Excell
ent 
19 Suresh 
Kumar 
39/M RT
A 
2/R nil LCP Nil 68/Fair 76/Good 82/Good 
20 Vasantha 65/F Self 
fall 
2/R nil LCP Nil 64/Fair 78/Good 78/Good 
21 Vijayaku
mar 
35/M RT
A 
2/L nil Scre
ws 
Nil 78/Good 86/Excell
ent 
88/Excell
ent 
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CONSTANT MURLEY SCORE55 
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OBSERVATION 
 
This study comprised of 21 patients who were admitted in the department of 
Orthopaedic Surgery, Govt. Stanley Medical College Hospital. The following are the 
observations and the results compiled at the end of the study. The results were analysed. 
Age wise distribution (n=21) 
Table No .1 
 
S.NO Age group(in years) No. of cases % 
1 21-30 1 4% 
2 31-40 6 28.5% 
3 41-50 7 33.3% 
4 51-60 1 4% 
5 61-70 6 28.5% 
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Average age 
Table No. 2 
 
 
 
 
  
0
10
20
30
40
50
60
Male Female
Average Age
Average Age
Sex Average 
Male 42.69 
Female 57.1 
62 
 
   Sex wise distribution (n=21) 
Table No. 3 
   
   
   
   
   
              
              
              
              
      
  
              
              
              
              
              
Sex
Male Female
S.NO Sex NO of cases % 
1 Male 13 62 
2 Female 8 38 
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   Distribution according to side  
Table No.4 
 
S.NO Side No of cases % 
1 Right 11 52% 
2 Left 10 48% 
              
              
  
              
              
     
 
 
 
9.4
9.6
9.8
10
10.2
10.4
10.6
10.8
11
11.2
Right Left
Side
Side
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Distribution according to Mode of injury  
Table No.5 
 
S.NO Mode No of cases % 
1 RTA 12 57% 
2 Self fall 9 43% 
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Distribution according to Associated injuries  
Table No.6 
 
 
 
S.NO Associated Injuries 
1 Nil 
 
 
 
 
 
 
NIL INJURIES
NIL associated injuries
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Distribution according to NEERS’S TYPE 
Table No.7 
S.NO Type No of cases % 
1 I 0 0 
2 II 10 47.5% 
3 III 9 42.8% 
4 IV 2 9.5% 
5 V 0 0 
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NEER'S TYPE
NEER'S TYPE
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Distribution according to Fixation modalities 
Table No.8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S.NO Modalities No of cases % 
1 LCP 20 95.2% 
2 Screws 1 4.8% 
0
5
10
15
20
25
LCP Screws
Fixation Modalities
Fixation Modalities
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Distribution according to Complications  
Table No.9 
 
S.NO Complications Number % 
1 Stiffness 2 9.5% 
 
 
 
 
 
 
 
 
 
 
 
 
Complications
No complications Stiffness
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Distribution according to Functional Outcome 
Table No.10 
 
S.NO Outcome No of cases % 
1 Fair 2 9.5% 
2 Good 11 52.3% 
3 Excellent 8 38% 
 
 
 
 
 
 
 
 
 
0
2
4
6
8
10
12
Fair Good Excellent
Functional Outcome
Functional Outcome
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DISCUSSION 
Proximal Humerus fractures are one of the commonest fractures associated with old  
age and osteoporosis. The management of these fractures become difficult and special  
because of these factors. In ancient times most of them were managed conservatively and  
resulted in satisfactory results in some and increased comorbidities in many. So treatment  
of proximal humerus is evolving in recent times. The fracture fixation methods has  
evolved from K-Wires to Locking Compression plates. The Deltoid splitting approach is  
also part of the new advances. The results of this approach is comparable with  
Deltopectoral approaches and has some advantages specific to this approach. 
 This approach is useful for nailing (A- and B-type fractures) and osteosynthesis of  
fractures of the greater tuberosity (A1.1). Gives easy and wide exposure of prox humerus.  
Provides better exposure for suturing of rotator cuff to LCP to prevent varus collapse.This  
approach is associated with low incidence of malreduction 
This study is a prospective functional outcome analysis post fracture fixation of  
proximal humerus fractures using Deltoid splitting approach.The total patients were 21.All  
were evaluated clinically and radiologically and classified according to Neer’s  
classification. All patients underwent fixation using Deltoid splitting approach. 
 
The proximal humerus fractures are common in old age and osteoporotic bone. In  
our study the maximum patients were in 41-50 age group(33.3%). 28.5% each in both 31-  
40 and 61-70 years of age group.The average age for both sexes are different. The average  
age for male is 42.69 years and for female is 52.71 years. In our study there is wide  
distribution in age. The proximal humerus fracture is more common in Females than in  
males. In our  study 13 patients were male (62%) and 8 (38%) patients were female. 
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The fractures are common in dominant side in most cases. In our study 11 patients  
has right sided injury and 10 has left sided injury. Almost equal distribution is observed. 
In our study we have noted that the proximal fractures in young adults occurs as a  
result of high energy trauma like Motor vehicle accidents and in older age group the cause  
is accident self fall.57% (12 patients) sustained injury due to Motor vehicle accidents and  
43%(9patients) sustained injury due to self fall at home.The proximal humerus fractures  
are not usually associated with other injuries. In our research work also we have observed  
that none of the fractures are associated with other injuries. 
In our study we have observed that there was no Neer’s type I fractures. There were  
10 patients who were classified as Type II accounted for 47.5%, 9 patients were classified  
as Type III accounted for 42.8% and 2 patients were classified as Type IV accounted for  
9.5%. Worldwide, Locking compression plate is the preferred treatment of choice in all  
age groups33. We have fixed all fractures except one, with LCP. In one patient we have  
used Screw fixation. In 95.2% (20 patients) fracture was fixed with LCP and in 4.8% (one  
patient) fracture was fixed with Screws. In all cases Deltoid splitting approach was used. 
In 2 cases we encountered shoulder stiffness in 2 as a complication. The stiffness  
gradually improved with aggressive rehabilitation and regular follow up.These patients  
were aged >60yrs, so rehabilitation is difficult. In our study we didn’t encounter any  
Regimental batch of anesthesia (due to axillary nerve involvement) or Anterior deltoid  
weakness. 
The functional outcome was measured using Constant Murley score at 6weeks,3  
months and 6 months postoperatively. The score improved as aggressive rehabilitation  
progressed.2 patients (9.5%) had Fair functional outcome at 6 months. 11 patients (52.3%)  
has good functional outcome at 6months.8 patients (38%) had excellent functional  
outcome at 6 months. 
 The functional outcome mainly depends on age, type of fracture, approach used for  
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the fracture fixation, fracture reduction and rehabilitation. The two approaches for fracture  
fixation Deltopectoral and deltoid splitting have almost equal functional outcome. 
The deltoid splitting approach is very good option for treating Neer’s type 2,3,4 and repair  
of rotator cuff is also feasible. The disadvantage is that fracture dislocation is difficult to  
manage and it requires most of the time Deltopectoral approach. The complications  
associated with Deltoid splitting approach is minimal and incidence of malreduction is  
negligible. The repair of rotator cuff also adds to better outcome in this approach. 
 It is observed that young adults mostly males have better functional outcome than  
old age patients. Mostly because of early reporting to hospital, good bone stock, no  
comorbidities and good patient compliance in rehabilitation follow up. In old age group  
functional demands are less and they can well manage with an outcome of fair to good. 
The simpler the fracture pattern and early reduction using this approach gives excellent  
results. Type 2 and 3 are best to treat with this approach providing excellent results. 
 The importance of physical rehabilitation cannot be ignored. The strict  
rehabilitation protocol should be followed. Even if there is minor malreduction , with  
proper rehabilitation good functional outcome can be achieved.The patients who will  
develop stiffness during the course of treatment can be rehabilitated with aggressive  
physiotherapy. 
 There is no significant difference in clinical, radiographic, and functional outcomes  
between the deltopectoral approach and deltoid-splitting approach in surgical treatment of  
proximal humeral fracture.38The Deltoid splitting approach gives easy access to rotator  
cuff and the the LCP can be used like a suture plate by suturing to the rotator cuff. It aids  
in better reduction and prevents varus collapse. 
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    Incision extended     
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    Fracture reduction 
 
 
 
 Plating 
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Final C-Arm Image 
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      CASE -I 
 
Pre Op X-Ray       
               
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Post Op X-Ray 
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Clinical pictures 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   CASE – II  
 
Pre Op X-Ray      Post Op X- Ray 
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Clinical Pictures 
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      CASE – III  
Pre Op X-Ray        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Post Op X-Ray 
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Clinical Pictures 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CASE – IV 
 
Pre Op X-Ray       Post Op X-Ray 
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Clinical pictures 
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       CASE – V 
 
Pre Op X-Ray       Post Op X-Ray 
 
 
 
 
 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
Clinical Pictures 
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CASE VI 
Preop Xray        Postop Xray 
 
 
 
 
 
 
 
Clinical pictures 
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CONCLUSION 
Deltoid splitting approach is an viable and easy approach for Proximal Humers  
fracture fixation. This approach is useful for nailing (A- and B-type fractures) and  
osteosynthesis of fractures of the greater tuberosity (A1.1). Gives easy and wide exposure  
of prox humerus. Provides better exposure for suturing of rotator cuff to LCP to prevent  
varus collapse.This approach is associated with low incidence of malreduction. In this  
study the Functional outcome is found to be good.  
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 CASE PROFORMA 
CASE NO :  
 
NAME:     FATHER’S NAME: 
 
AGE: SEX:  I.P.NO:   WARD:   
 
OCCUPATION:    RELIGION:  CONTACT NO: 
 
ADDRESS: 
 
PARTICULARS OF INJURY 
 
DATE OF INJURY :    DATE OF ADMISSION:   
 
DATE OF PRE ANAESTHETIC CHECKUP:   DATE OF  
 
SURGERY: 
 
DATE OF DISCHARGE: 
 
HISTORY: 
 
 
 
TYPE OF INJURY: CLOSED/OPEN 
 
SIDE OF INJURY: RIGHT/LEFT/BOTH 
 
MODE OF INJURY: 
 
ASSOCIATED INJURY: 
 
COMORBIDITY: 
 
DIAGNOSIS & CLASSIFICATION: 
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PREOPERATIVE TREATMENT: 
 
 
 
DEATAILS OF OPERATIVE PROCEDURE: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
POST OPERATIVE CARE: 
 
FOLLOW-UP 
 
PHYSIOTHERAPY ADVISED: 
 
TIME OF  ACTIVITY:   
 
   PARTIAL: 
 
   FULL: 
 
FUNCTION  AT  
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 6 WEEKS 
 
 3 MONTHS: 
 
 6 MONTHS: 
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GOVT.STANLEY MEDICAL COLLEGE, CHENNAI- 600 001 
INFORMED CONSENT 
 
DISSERTATION TOPIC: 
“STUDY OF FUNCTIONAL OUTCOME IN  PROX HUMERUS FRACTURE 
FIXATION USING DELTOID SPLITTING APPROACH” 
PLACE OF STUDY: GOVT. STANLEY MEDICAL COLLEGE, CHENNAI 
NAME AND ADDRESS OF PATIENT: 
 
I, _____________________ have been informed about the details of the study in my own language. 
 
I have completely understood the details of the study. 
 
I am aware of the possible risks and benefits, while taking part in the study. 
 
I understand that I can withdraw from the study at any point of time and even then, I will continue to 
receive the medical treatment as usual. 
I understand that I will not get any payment for taking part in this study. 
 
I will not object if the results of this study are getting published in any medical journal, provided my 
personal identity is not revealed. 
 
I know what I am supposed to do by taking part in this study and I assure that I would extend my full co-
operation for this study. 
 
Name and Address of the Volunteer:  
 
Signature/Thumb impression of the Volunteer 
Date: 
 
Witnesses: 
(Signature, Name & Address) 
Date: 
 
Name and signature of investigator: (Dr.(Maj) Parthasarathy S) 
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GOVT.STANLEY MEDICAL COLLEGE, CHENNAI- 600 001 
INFORMED CONSENT 
 
DISSERTATION TOPIC: 
“STUDY OF FUNCTIONAL OUTCOME IN  PROX HUMERUS FRACTURE 
FIXATION USING DELTOID SPLITTING APPROACH” 
 
PLACE OF STUDY: GOVT. STANLEY MEDICAL COLLEGE, CHENNAI 
NAME AND ADDRESS OF PATIENT: 
 
நான், _____________________ எனது ச ாந்த ச ாழியில் ஆய்வு விவரங்களை பற்றி 
சதரிவிக்கப்பட்டது. 
நான் முற்றிலு ் ஆய்வு விவரங்களை புரிந்து சகாண்டடன். 
ஆய்வு பங்சகடுத்துக்சகாண்டுை்ை நான், ாத்திய ான அபாயங்கை் ற்று ் பயன்களை 
அறிந்து இருக்கிடறன். 
நான் எந்த டநரத்திலு ் ஆய்வு இருந்து திரு ்ப முடியு ் ற்று ் அதன் பின்னர,் நான் வழக்க ் 
டபால் ருத்துவ சிகி ள்  சபற சதாடரு ் என்று புரிந்து சகாை்ை. 
நான் இந்த ஆய்வில் பங்கு எடுத்து எந்த பண ் சபற முடியாது என்று புரிந்து. 
நான் ஆட்ட பிக்கிடறன் ாட்டடன் இந்த ஆய்வின் முடிவு, எந்த ருத்துவ இதழில் கிளடக்கு ் 
என்றால், என் தனிப்பட்ட அளடயாை சவைிப்படவில்ளல வழங்கப்படு ். 
நான் இந்த ஆய்வு பகுதியாக எடுத்து ச ய்ய டவண்டு ் என்று எனக்கு நான் இந்த ஆய்வு என் முழு 
ஒத்துளழப்பு நீட்டிக்க என்று உறுதியைிக்கிடறன். 
சபயர ் ற்று ் சதாண்டர ்முகவரி: 
சதாண்டர ்ளகசயாப்ப ் / சபருவிரல் டரளக 
நாை்: 
 ாட்சிகை்: 
(ளகசயாப்ப ், சபயர ் ற்று ் முகவரி) 
நாை்: 
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சபயர ் ற்று ் புலன்வி ாரளண ளகசயாப்ப ்: (Dr(Maj) Parthasarathy S) 
